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Ig66. In both, the bicarbonate concentration increases as the flow rate increases, ultimately reaching a plateau at high secretory rates.
This suggests that the formation of bicarbonate constitutes one of the most important steps in forming bile and pancreatic juice, Although the mechanism of bicarbonate formation in the liver and in the pancreas is not entirely understood, various investigators indicated that carbonic anhydrase seems to play an important role (I, z, 4, 5, 8, ro) . Moreover, the formation of pancreatic juice and the functions of carbonic anhydrase are greatly influenced by the acid-base changes (8). However, the effect of acid-base changes on the bile secretion has not been studied.
Hence the present investigation was undertaken to The dosage of acetazolamide was so-65 mg/kg except in the acidotic animals in which 25 mg/kg was given.
In three dogs, Na taurocholate was infused at a rate of 7.5 pM/min throughout the entire experimental period, in order to compensate for the loss of cholate. The total CO2 was determined by a Van Slyke manometric apparatus.
In arterial blood samples, the CO2 content of whole blood was first determined and then the plasma CO2 content was obtained by correcting for the hematocrit value (9). The pH was determined with the pH and blood gas analyzing system, model I I 3 (Instrumentation Labs., Inc.). The pH of bile and pancreatic juice was determined in all samples that were sufficiently large. Since these samples were highly alkaline, the values for total CO2 were considered to be equal to the bicarbonate concentration. In the pancreas also acetazolamide disrupts the flowelectrolyte relationship (Fig. I) , for the flow of juice is reduced, the chloride elevated, and the bicarbonate lowered to a greater extent than one would be led to expect if the usual relationship to volume held. Bicarbonate and chloride concentrations before and after acetazolamide were compared statistically, At a mean flow rate of 12.9 in the controls and 12.6 in the same animals after acetazolamide the HCO-3 was 22.6 mEq/liter higher in the controls and the Cl-was I 7. I mEq/liter lower. These differences are significant at the I % level. Effects of acid-base changes. Alkalosis was induced in three dogs and acidosis in four dogs (Table  I) . Alkalosis increased the responsiveness of the bile flow to secretin and this was accompanied by increases in concentration of bicarbonate and chloride in bile. In alkalotic animals secretin still produced the expected volume increase even after acetazolamide.
The carbonic anhydrase antagonist did not affect basal bile flow rate, although it did reduce bicarbonate and increase chloride slightly. Similarly, in the pancreas, secretin produced slightly larger than usual responses in the alkalotic animal but the anion concentrations remained virtually unchanged. Unlike the bile, acetazolamide reduced the flow in response to secretin in the alkalotic animals by approximately 65 9: and a disruption of the flow-electrolyte pattern occurred, bicarbonate remaining higher and chloride lower than would be expected at comparable flow in normal animals.
In acidotic animals the response of bile flow and pancreatic Aow to secretin was 50 and ~5 %, respectively, less than normal.
In the case of the bile, for the observed flow rate, the bicarbonate was lower and the chloride higher than expected, whereas in pancreatic juice they were present in expected concentrations.
After acetazolamide in acidotic animals IO units of secretin had no effect on pancreatic secretion, whereas a very slight increase in bile flow and chloride concentration was observed. It is clear therefore that plasma electrolytes influence the secretion of pancreatic juice and bile. In Fig. 2 this relationship is plotted using IO units of secretin as stimulus. The dependence of pancreatic flow on plasma bicarbonate seems to be much closer than is the case with bile. The converse was the case when bile and pancreatic juice electrolyte concentrations were studied (Fig. 3) . The regression line relating plasma bicarbonate to secreted bicarbonate concentration was much steeper for bile than for pancreatic juice. Because the bicarbonate increases with increasing flow to a plateau, the regression lines were plotted for flow rates below I o pi/kg per min for bile and I 5 pi/kg per min for pancreatic flow. Efect of taurocholate infusion on bile. Sodium taurocholate was given by infusion to three dogs. Its effect was to double the rate of bile flow (Table 2) . Although bicarbonate and chloride did rise, their increases were less than commensurate with the volume increase. The negatively charged taurocholate no doubt displaces the other anions. However, the basic responses to acetazolamide or secretin were quite similar to those observed earlier without taurocholate infusion (Table I ) (Fig. I ) indicates that at one stage of pancreatic secretion seems to be secreted in exchange for Cl-. Janowitz and Dreiling (5) have felt that there is carbonic anhydrase-dependent reabsorption of HCO-3 in the ducts in exchange for Cl-, The latter view is based on their observation that acetazolamide decreased flow rate whereas (HCO-3) remained unchanged. Although the biliary system seems to share some of the secretory characteristics with the pancreas, the increase in bile flow by acetazolamide complicates the picture beyond any speculation. 
